The idea of smart cities is no longer just a vision of urban planners, authorities, and ordinary people -it is being implemented to an ever broader extent. Activities aimed at the accomplishment of the goals set for contemporary cities, oriented at making them "smart", involve numerous areas, including public and green spaces. In order to increase the attractiveness of these areas and to encourage potential users to make use of them to an increasingly greater extent, it is recommended to make it possible for them to easily use wireless networks in public and green spaces, while at the same time working on the principles of organising the surroundings of the hotspots, increasing the comfort of their use. What is key in this respect is not only to adjust the parameters of the basic features of the Wi-Fi signal, but also to take into consideration the spatial elements, such as the landform features and plant coverage. An analysis of the above-mentioned factors related to the use of Wi-Fi in the open air made it possible to formulate recommendations for shaping the hotspot space in these places. They apply to public spaces, including in particular green spaces in cities, as in these places, there is real demand for outdoor wireless Internet access.
"digital natives", i.e. people born in the digital era, for whom the new media are the basic environment in which they function. Thanks to innovative mobile devices, they have direct and permanent access to these media (Prensky, 2001; Mensch, 2009) , and the use of information via the Internet is a parallel and multi-layered process 1 . The Internet may become an addictive factor, as without permanent access to the network, representatives of this group may feel lost or have a sense of fear of missing out on something 2 (Przybylski et al., 2013) .
Also the older representatives of society, called "digital immigrants", increasingly participate in the process of internalisation, using innovative information and communication technologies to a lower extent, but also in many ways (Prensky, 2001 ). An increase in the popularity of mobile devices and the constantly decreasing costs of data transfer are the reason that currently, a considerable part of society remains online at all times. Due to these changes, unfavourable changes in leisure patterns can be observed among the representatives of the information society fascinated by technology, overcome by physical laziness, isolation from nature, and staying in enclosed spaces -they spend less and less time in the open air and appreciate the value of greenery for their comfort of life Suchocka et al., 2017a Suchocka et al., , 2019a .
A growing number of hotspots in the open air shows how important their presence in the public and green spaces is to the inhabitants, which is confirmed, among others, by projects initiated by communities and municipal authorities as part of participatory budgeting in more and more Polish cities (Warsaw, Lublin, Łódź, Kielce, Kraków, Wrocław, and others) (Gdak, 2013) . The significance of the Internet as an important factor encouraging leisure in the open air is also confirmed by international studies, including some from the USA, in which 75% of respondents admitted that having two places with similar facilities and a similar offering to choose from, they will go for those in which wireless Internet is available (Forlando, 2008) . Positive attitude towards new technologies is demonstrated by over a half of the Poles, which gives us reason to believe that the development of these areas of life will be even more desirable in the coming years (CBOS, 2018).
Objectives and methods
The development of technology forces the introduction of new solutions in the shaping of public spaces, including green spaces. The aim of the publication is to present the selected, and at the same time most important elements making up a hotspot in terms of shaping its space, which determine its attractiveness and should be introduced at the stage of designing open access points outdoors. The research involved an analysis of the determinants and elements important to mobile Internet users. The guidelines apply to a set of information concerning not only the basic parameters of the technical elements, but also designing the immediate surroundings of hotspots with reference to landform features and plant coverage.
These elements constitute a group of leading mobile devices effectively supporting the process of encouraging users to use the Internet in the open air, increasing the attractiveness and improving the functioning of public spaces, including green spaces. Simultaneous development of technologies and the principles of shaping public spaces with the benefits resulting from the introduction of plants is possible and not mutually exclusive.
The Internet in Poland and its users
The first analogue Internet connection in Poland was launched on 26 September 1990. It was the moment the Internet network began to develop. A rapid increase in the number of users occurred in the previous decade. In 2002, just under one fifth of the Poles (17%) were using the Internet, while towards the end of that period, in 2010, more than a half (51%) declared their use of the medium. Currently, Internet users constitute about 64% of people aged above 15 and more than 75% of the Poles have easy access to the Internet. The main declared reason for not using it is the lack of competence, not the lack of opportunity (CBOS, 2018). Over 88% of users connect to the Internet wirelessly, but it is hard to call them mobile users, as they connect mainly at home and at work via their own private network using a router. Only 23% of Internet users use data transmission on their mobile devices or public access points (Batorski, 2013a) . The average cost of mobile Internet (actual monthly cost of the transfer of 1GB of data) for an individual customer is PLN 66.75, while for a business customer, it is lower by PLN 5.79 (PLN 60.96 ). The cost is expected to decrease slightly over the years (UKE, 2013) . However, the financial, as well as the technological aspects are losing significance, as virtually every Pole owns a device enabling connection to the Internet (Batorski, 2013) . The most popular devices used by mobile users include laptops, mobile phones, smartphones, and tablets. The use of a wireless connection does not exclude the use of a wireless network by the same user (multiscreening and multitasking) (CBOS, 2018) .
It is estimated that the development and use of the mobile Internet is delayed by 4 to 8 years compared to the traditional Internet (Batorski, 2013) . However, research shows that mobile access will function as an alternative to the traditional connection and not -as it has been to date -only complement it. The devices used most often to connect to the mobile Internet are smartphones (CBOS, 2018) .
The main factor determining the accessibility of the Internet is age. The majority of the users are young people aged 18-24 (100%), but respondents aged 25-34 demonstrate similar activity (96%) (CBOS, 2018) . The Internet is a natural environment for young people who have digital competence, regardless of their economic status or education. Currently, already over 95% of pre-school children have access to the Internet. For the future generations, web access at any place will be something obvious.
Another important factor is the level of education. The largest group of Internet users are students (99% of school pupils and students) and people with a higher education degree (92%) or secondary education (76%). In the group of people with basic vocational education, 52% of respondents are Internet users. The smallest percentage of Internet users can be found in the group of people with primary education, and this applies largely to people aged over 30 (CBOS, 2018) .
Internet users spend an average of 13 hours a week online. Since 2009, the average declared time of using the Internet has remained at a fairly similar level. The number of hours spent online is related to age. People aged below 25 spend nearly twice as much time weekly using the Internet (about 23.8 h) than older users (7.59 h on average) (CBOS, 2018).
At the initial stages of Internet development, it was used mainly at home and at work.
Along with the increase in the popularity of the wireless Internet, the term "third place revolution" appeared, which describes the growing number of log-ins in places different than home and work. The "third places" where we use the Internet are most often cafés, restaurants, and hotels. In this revolution, parks currently only play a small part, as the number of public spaces offering wireless access to the Internet is small compared to commercial venues (Park, 2010) . Apart from the lack of telecommunications infrastructure, an additional impediment in this case is the lack of convenience in using mobile devices, which was emphasised by users in the surveys carried out (Suchocka et al., 2017b) . At the same time, the place where the Poles use the Internet most often is their homes (97% of respondents). Only 2% connect to the web in Internet cafés.
The collected information shows that Internet users are not a homogenous group, but certain behaviours are common and make it possible to create the profiles of typical Internet users.
Internet users in the public space
The time spent in front of the screens of mobile devices is found mainly at the expense of activity in the open air. The Poles' deteriorating physical condition is largely due to more time spent in the sitting position. Increasing the frequency of people choosing to spend their time outdoors and expanding the range of places enabling work, studying or leisure in the open air would therefore be a chance to improve the physical and mental health of Internet users. Busy people need a stimulus to take up an activity. Surely, for health and social reasons, it will be a better solution than using the Internet in enclosed spaces. Even a walk to the Wi-Fi park is in itself an additional activity and people are forced to make a physical effort different than their daily activities and to assume various body positions without being aware of it. The creation of a well-designed place enabling the use of the wireless Internet gives users a chance to work, study or entertain themselves in an unusual place and to increase the amount of time spent outdoors (Ruchinskaya et al., 2019) . Moreover, this type of places enable: greater integration, making friends with various people, intensification of interpersonal relationships (Park, 2010) , an increase in society's involvement (Hampton et al., 2010) , an increase in the amount of stimuli, gaining and exchange of experiences, ideas, and observations (Bargh & McKenna, 2004) , drawing inspiration from the surroundings, changes in the manner of forming bonds, creating social bridges thanks to which we spend time in various environments (Hampton & Gupta, 2008) , a decrease in social inequalities and spreading access to the Internet (Gillett, 2006) , finding a reason to get out of the house, change the environment, and expand one's private space; they enable people who cannot live without technology to make additional spaces familiar and increase their contact with nature (currently, the Internet is treated by some people as a virtual public space replacing their presence and relationships in the real world).
Spending time in and with the community increases people's motivation to act and the sight of other busy people motivates and inspires them. Stimulation takes place at many levels and provides a rich sensory experience. The amount of stimuli and situations is unlimited. The presence of other people is the greatest value of public spaces (Gehl, 1987) . Mobile Internet users are able to focus on the activities they perform and they are not bothered by moderate noise and activity of other people (Chałdyniak, 2009).
Hotspot organisation in the open air
Hotspots are open access points making it possible to connect to the Internet via a wireless network (the operational diagram is presented in Figure 1 ). Wireless local area networks (WLAN) are used for hotspots. The standardised and most popular wireless network technology is Wi-Fi. Electromagnetic waves (radio or infrared waves) are the transmission medium in the connections of this type. The main, most visible element of each hotspot is the access point (AP). It is a sending/receiving device, usually a router, which enables access to a different, wired computer network, through which access to services is possible. When building hotspots, a network using the star topology is usually applied -with a central base point (AP). The information package which is sent from the network node is received at the central station and directed to the proper end node. Users connect to the Internet using laptops, smartphones, tablets, and other devices equipped with an 802.11 wireless LAN card (Chałdyniak, 2009 ). If the network is to cover an area exceeding 100 m (WLAN has a theoretical range of about 500 m, but the presence of natural obstacles considerably decreases that range), then in the open air, additional access points should be installed or the AP should be supported with directional antennas, whose areas of coverage will overlap in at least 30% (Ibidem). This will make it possible for the user to move around freely without losing signal.
The devices may be powered traditionally, with batteries or with solar energy (Roos, 2011) .
The connection speed also depends on the standard of the Wi-Fi network. Wireless network standards differ in terms of radio frequency (2.4 GHz, 5 GHz), signal range, and the maximum transmission speed, but they were constructed so that it is possible to move smoothly between different access points (the so-called roaming function, which automatically redirects the connection to use a better signal). Currently, the most popular and the fastest standard is the N standard with the largest range and much higher maximum transmission speed. Another popular standard used when creating hotspots is the G standard (802.11 g). Depending on the hotspot administrator, the service may be provided free of charge (with temporary or unlimited access) or commercially, but also to a limited extent (e.g. access only to the website of the institution providing the Internet connection) (Stróżyńska, 2014) . 
The technological aspect
The Wi-Fi technology makes it possible to split the wireless signal with small financial outlays. Table 1 presents From the technological point of view, the greatest problem is the relatively small distance over which the Wi-Fi signal works efficiently and without interferences. The distance is about 100-300 m and the range depends on the equipment of the surroundings, the landform features, hardware and software, as well as the manner in which the signal is emitted. A large concentration of networks (channels and bands) in the city may cause them to overlap. Paradoxically, one of the more significant issues is the law imposing limits which make it impossible to efficiently support the increasingly elaborate websites and applications (Gillet, 2006) . The best signal can be achieved when line-of-sight (LOS) conditions are maintained, which is difficult to achieve among high-density buildings or trees, which is why it is essential to properly plan out the presence of the factors influencing propagation. The quality and attenuation of radio waves is influenced by obstacles of considerable thickness and density (Jasiński, 2011) . 
The influence of construction materials on the propagation of radio waves
It is much more difficult to provide proper range in a densely built-up area than in an empty space. Buildings influence the reliability, speed, and quality of the connection to a much larger extent. Steel elements cause uncontrolled signal reflections and their paths to overlap. Walls (concrete, gypsum, etc. elements) absorb signal to a much larger extent than plants (Table 2) . As a result, the device loses signal and using the wireless network is largely impeded or simply impossible. The selection of the construction materials in the surroundings of a hotspot should be sensible and influence the propagation and attenuation of the waves as little as possible. Research shows only a slight difference in the absorption of waves with the frequency of 2.4 GHz and 5 GHz in construction materials (Wilson, 2002) . This is why the best materials to use when supplying hotspot equipment are gypsum, wooden, and glass elements. 
Natural elements of the surroundings determining the attractiveness of the hotspots
Surveys have shown that when designing a hotspot, it is essential to pay particular attention to the features of the surroundings (ordered according to user preferences) such as: providing a fast and stable connection, the possibility to charge the devices, a comfortable place to work, safety, the possibility to work in peace, the best possible solutions protecting from unfavourable weather conditions, aesthetically pleasing surroundings, proximity of eating places, the place's reputation, presence of CCTV (Suchocka et al., 2017b) . Answers to the question about the most undesirable factors, in accordance with the users' declarations, formed the following hierarchy of importance: lack of possibility to charge the devices, lack of a comfortable place to work, noise, reflections of sunlight on the screen, presence of large numbers of other people, presence of insects and pollens, possibility of other people seeing one's screen, unaesthetic surroundings.
Landform features
As already mentioned above, the actual range of the signal propagating from the transmitter covers an area within about a 100-metre radius. In cities, there are usually no considerable terrain irregularities. However, it is a good idea to avoid hills and considerable depressions in the terrain within the area of the planned range of the hotspot. It was proven that -on account of the comfort of use -people try to walk around or avoid spaces with considerable level differences. For most people, they pose a physical or mental barrier. However, minor wellthought-out modifications to the lie of the land may arouse curiosity, add variety to the given space, and help clearly section off separate functional zones (Gehl, 1987) , such as the hotspot zone. When applying changes to terrain level, it is, however, necessary to take into consideration the needs of the disabled and adjust the facilities accordingly -this applies to all the public spaces, including hotspots constituting an integral element of such places. The construction of ramps and elimination of kerbs will make it easier for people with mobility impairments to move around.
The role of plants in the development of hotspots
The surroundings of access points to the wireless Internet constitute a special type of space.
Locating hotspots in green spaces (squares, parks) and their vicinity is also justified for For the purposes of designing Internet access points, five plant categories may be distinguished: high trees with thick foliage, high trees with thin foliage, medium-height bushes with thick foliage, medium-height bushes with thin foliage, and low-growing plants with thick foliage (Table 3) . 
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Summary and conclusions
A hotspot may be a tool commonly used in green spaces as a response to the contemporary social needs related to the strong urge to have access to the Internet and information in any place. However, these places have to be attractive and provide comfort of use. The quality and attractiveness of a hotspot developed in the open air will be determined both by the technical elements of the device itself (properly configured range of the radio waves and their strength) and by the form and shape of other elements making it easier to use hotspots in a user-friendly environment and encouraging people to use them. The landform features along with the presence of plants may considerably increase the value of such places. Meeting the users' requirements, as well as the presence of the elements described in this publication is one of the bases of designing hotspots, whereas their arrangement may take on various forms, limited only by the possibilities of the available place, as well as the knowledge and vision of the designers.
